The mechanism of utilization of polyphosphate by polyphosphate glucokinase from Propionibacterium shermanii.
The phosphorylation of glucose by polyphosphate glucokinase with both long- and short-chain polyphosphates has been shown to occur by either a nonprocessive mechanism, i.e. with repeated association and dissociation of the polyphosphate from the enzyme after each phosphorylation or by a quasiprocessive mechanism in which several phosphorylations occur prior to the release of polyphosphate and the reassociation with the enzyme. In contrast, the phosphorylation of ADP to ATP by polyphosphate kinase is by a strictly processive mechanism; the phosphorylation occurs without release of the polymer from the enzyme prior to termination of the reaction (Robinson, N. A., Clark, J. E., and Wood, H. G. (1987) J. Biol. Chem. 262, 5216-5222). The demonstration that the mechanism is quasi-or nonprocessive was accomplished by electrophoresis using a variety of concentrations of polyacrylamide gels which made it possible to detect the intermediate sizes formed during the reactions. It also has been shown that all chains longer than about 100 are used simultaneously, but with chains of less than 100 residues, there is preferential utilization of the longest chains. Thus a narrow range of sizes is formed from a heterogeneous mixture of long chains. It is this formation of the narrow range of sizes that makes it possible to use polyphosphate glucokinase for the determination of the average size of long chains (Pepin, C. A., Wood, H. G., and Robinson, N. A. (1986) Biochem. Int. 12, 111-123).